CRITICAL ITEMB LIST PADJECT: SYSTEN: A STEM
= - -- ASS*T WOEELATONE - SHOULDEN— HH Y
X [ FATIUNE WOOE | FATCORE EFFECT
REF. REV. oraving aér. AND oM 2710m RATIONALE FOR ACCEPTANCE
DESIGNAT 10N CAUSE END 1TEM CRITICALIYY
4590 1 SHOULDER MODE : 28v 10 AN SPA DESIGH FEAJURES
FUSING, 45 LOSS OF AN IS carmieo ov 1 | CULLOLLUTTUTET
| pmime SPA FUSE. WIRE INSTEAD OF
CHAMNEL 2. SPA NPT FUSES USED IN THE SHOULOER FUSE PLUG ASSENBLIES ARE OF FiE
FUSES. 18 CAUSE(S): VOLTAGE WItL o DESIGN DEFINED BY MSFC SPECIFICATION AOM3B2S9. FOR SRMS
BACK UP 1) REDUCED DUE 10 APPLICATION, DESIGN AMD PROCESS IMPROVEMENTS HAVE BEEN
CHANBEL MECHAN [CAL INCREASED MEGOTIATED WITH, AMD INPLEMEWTED BY, THE MANUFACTURER.
FUSES, SNOCK VOL TAGE THESE INCLUDE :
VIRING visaaf1ou DROP IN THE
SCHEMATIC MATERIALS, WIRE, JOINY - INPAOVED ATTACHMENT OF EMD CAPS.
S11406114 ‘rus:s 110 MOTOR TOROUE * CONIAOL OF FUSE ELEMENT LENGIH AND DISPOSITION WITHIN THE
REVISTON C. 2). MAY BE REDUCED FUSE BODY TUSE,
ums!n‘mir * COMIROL SOLDERING DEIWEEN FUSE ELEMENT AMD THE EMD CAPS.
TENPERATURE ) PRIOR 1O ASSEMOLY IN THE FUSE PLUG ASSEMBLY, A CONNECT PIN IS
CONDITIONS . SOLDERED 10 EACH OF THE FUSE LEAD WIRES. THFS PROCESS 1§
CONTROLLED BY ESTABLISHED PROCEDURES WMICN [NCLUDE THE
VORST CASE AEOUIAEMENT OF A WETERED™ OUALITY OF SOLDER FOR EACH SOLDER
---------- JOINT. THE FUSE B0DY AMD LEAD WIRES ARE SLEEVED TO PAECLUDE
LOSS OF SHORT CIRCUITS. EACH FUSE AND ALL SOLOERED JOTNTS ARE
NISSION, SUBJECTED 10 RADIOGRAPHIC INSPECTION.
SUSSECUENT
FAILURE MAY THE FUSE PLUG ASSEMBLY INCLUDES AN ALUMINUM POTTING
SHELL. FOLLOVING INTEGRATION OF THE FUSES, [ME COMMECTOR
UNEXPECTED ASSEMBLY 1S POTTED USING A SEMI-RESILIENT (RIV) COMPOUND. THE
MOTION. FREE POTTING MEDTLM PROVIDES GOOD HEAT TRANSFER AND ENSURES
JOINT . MECHANICAL STASILITY DF THE IMDIVIOUAL FUSES,
UMANNUKC IATED .
NEDUNDANT PATHS
REMATNING
ALTERNATE
. SPA FUSE
:
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CRITICAL ITEMS LIBT PROJECT: SANS SYSIEM: MECHA 1
e e e —————— ASS*¥ nﬂ?nmr: SROGLBEN Ass'Y ¢/l SHEEY : 2

TRER [~ FATUUNE WODE | FATUURE EFFECY .
REF. REV, DIMIIIG lf!. AND o 271MA8 RATIOMALE FOR ACCEPTANCE
DESIGHATION CAUSE £ND ITEM CRITICALITY
4590 1 SNOULDER MODE = 26V 10 AN SPA ACCEPTANCE TESTS
FUSING. 45 LOSS OF AN ISCARRIED BY 0 | -e-eeeieniennn..
- PRINE SPA FUSE. WIRE INSTEAD OF THE SHOULDER, ELBOW AND UMIST JDINTS ARE SUBJECTED TO THE
CHAMNEL 2. SPA WPUT FOLLOVING ACCEPTANCE ENVIRONMENTAL TESTING.
FUSES. 18 CAUSE(S): VOLTAGE WILL BE
BACK WP {1) REDUCED DUE 10 O VIGRAT{ON: LEVEL AMD DURATION - REFERENCE TABLES 9, 10 AwD
CHAMNEL NECHAMNICAL INCREASED 1.
FUSES. SNOCK VOLTAGE :
WIRENG visaation DROP 1N THE O THERMAL: +70 DEGAEES C YO 25 DEGAEES C (2 CYCLES)
SCNEMATIC RATERJALS. WIRE. JOINT 1 % 10°*4 TOAR.
S11406314 ‘ms 110 NOTOR TOROUE
REVISION C. 2). MAT BE REDUCED THE JOINTS ARE INTEGRATED [NTD THE RMS SYSTEM (PER TP532
UWDER WORST WHICH IS FURTHER 1ESTED IN {1PS10 ANS STROMCBACK AND TPS52
CASE (NIGH FLAT FLDOR). FHESE TESTS VERIFIES THE ABSENCE OF VTHE FAJLURE
TENPERATUNE ) NODE .
CONDITIONS.
QUALIFICATION TESTS
WORST CASE = | = m-e-eeescccicecnan- -
---------- THE SHOLLOER AND WRIST JOINTS WERE SUBJECTED TO THE LISTED
LOSS OF SELOU ENVIRONMENTS. THE ELBOW JOINTS WAS NOT ENPOSED THE
NISSION. QUALPFECATION ENVIRONMEMTS WAS CERTIFIED BY SEMILARITY 10 THE
SUBSEQUENT SHOULDER JOINT.
FAILUME MAY
CAUSE 0 VISRATION: LEVEL AND DURATION REFERENCE TABLES 9 AND 10
UNENPECTED
HOYI0M. FREE 0 SHOCK: 206791 WS - 3 AXES ( & DIRECTIONS)
JOIMT.
UNANNUCIATED . 0 THERMAL VACUUM: +01 DEGREES C 1O -38 DEGREES C (6 CYCLES)
X 1S TORR.
REDUMDANT PATHS
REMALNING 0 EMC: ®IL-SID-451 AS MODIFIED OY SL-E-0002 (VESTS CEMM,
--------------- cE0Y, CSOV, CS02, CS04, RED2 (W/9).
ALTERNATE
. SPA FUSE O MUMIDIIY: ONLY SHOLALDER JOENT UAS TESTED, 93X R4
H (65 DEGAEES C MAIMTAINED FOR & HRS.) (69 DEGREES
[ C 10 30 DEGREES C IN 16 HRS) 10 CYCLES 240 HRS.
O LOAD YEST: SNOULDER JOINT SYRUCTURAL LOAD TEST REFERENCE
TARLE 12.
HOTE:
ELBOM JOIMT (S/N 302 AND UP) INCORPORATES NON-WELDED
TRANSITIONS WHICH WAS LOAD VESTED TO LOAD IN AEFERENCE TABLE
185.
FLIGHT CHECKOUT
PORS OPS CHECKLIST (ALL VEHICLES) JSC 16947
PREPARED BY: NFUWG SUPERCEDING DATE: 28 OCT1 A6 APPROVED BY: bare:
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REF. REV.
s | 4}
1
I

PREPARED RAY: it

onaulug abe,
DESIGHAT 10N

PROJECT: SRNS
ASS'Y

[ FATIUNE WOUE | ¥ RTLORE EFFECT

AND o
CAUSE END 1TEN

SHOULOER
FUSING. 45
PRINE
CHAMMEL
FUSES, 14
SACK Up
CHANNEL
FUSES.
viRinG
SCHEMATIC

51140e316
REVISION C.

MODE : 28V T0 AN SPA
LOSS OF AN IS CARRIED BY 1
SPA Fuse. VIRE INSTEAD OF

2. SPA 1wbur
CAUSE(S): VOLYAGE WILL BE
(1) REDUCED DUE 10
MECNANFCAL

INCREASED
VOLTAGE

vioxafron

MATEROALS.

DROP 1N IHE
WIRE. JOINT
‘I'IISES 110
2).

TEMPERATIME )
COMDETIONS.

FAILURE mAY
CAUSE

UNENPECTED
NOTION, FREE
JOINT

UNANMUNCTATED .

REDUMDANT PATHS
REMAINING

ALTERNATE
SPA FUSE

SYSTEM:

YSIEN
ASsty p/N: SHEET:

RATIOMALE FOR ACCEPTANCE

F LT

CRITICALITY

FUSES ARE PROCURED AS A EEE PART TO SPAR SPECIFICAT oM
SPAR-SGA59/023, wnicH INCORPORATES SPECIFICATION NSECLONZB250
REQUIRED BY SPAR-RMS-PA_0O3. QUAL TFICAT [ow ACCEPTANCE
TESTING AND MELIABILITY L1fE TESTING OF PuUsE Prug ASSENELIES
WAS PERFORMED 1O THE REQUIREMENTS OF THE SPAR-RNS- 1P, 952,

EEE PARTS INSPECTION IS PERFORMED AS REOUIRED Y
SPAR-RNS-PA.003. EACH EEE PART IS QUALIFIED AT The PART LEVEL
1O THE REQUIREMENIS OF THE APPLICABLE SPECIFICATION, ALL EEE
PARTS ARE 100X SCREENED AND BURNED 1N, . A
REQUIRED BY SPAR-BNS-PA_003, BY TRg .
EEE PARTS ARE 100X RE-SCREENED N ACCORDANCE W) TH
REQUIREMERTS DY AN INOEPERDENT SPAR APPROVED TESTING
FACILITY. OPh IS PERFORMED AS REQUIRED Y PA.003 ON A RANDOML ¥
SELECTED SX OF PARTS, MAXIMUN S PIECES, MINIMM 3 PIECES FOR
EACH LOT MUMSER/DATE CODE OF PARTS RECE!vED.

VIRE 1S PROCIMED TO SPECIFICATION MIL-U-227S9 OR NIL-y-p1381
AND INSPECIED AMD TESIED 10 NASA JSCNS08D STAMDAAD NUMBER 5.

RECEIVING INSPECTION VERIFIES INAT ALL PARTS RECEIVED ARE AS
IDENTIFIED 1M THE PROCUMEMENT DOCUMENTS. THAT WO PHYSICAL
OAMAGE HAS OCOUMRED Slllkil THAF THE
RECEIVING DOCUMENTS PROVIDE ADEQUATE Taaceasfyity INFORMAT 1 ON
AMD SCREENING DATA CLEARLY IDENTIFLES ACCEPIABIE PARTS,

PARES ARE INSPECTED THROUGHOUT MAMIFACTURE Anp ASSEMBLY AS
APPROPRIATE TO THE MANUFACTUR [NG STAGE COMPLE?ED. THESE
INSPECTIONS INCLUDE,

COMPONENT MOUMTING IWSPECEION FOR CORRECT SOLOERING, WiRE
LOOPING, STRAPPING, ETC. OPERATORS Amp INSPECTORS AkE trasneD
a0 Cerfrriep 1o wAsa wie 3300.4(3A) STANDARD, AS MODIFIED
OY JSC DBSOOA.

PRION 10 POTTING, THE SOLDENED CONTACTS OF THE FusE '
ASSEMLY ARE SIMIECIED D RADIOGRAPNIC INSPECTION To CHECK
FOR POROSIIT AND IWIEANAL FLAUS.

FUSES ARE ACCEPTANCE 1ESTED TO SPAR-1TP 257 wHicH
INCLUDES AMBEENT TESTING AND THERMAL CYCLENG,
{SPAR/GOVERNMENT REP. - MAMDAIORY IMSPECTION POINT).

PRIOR TO MATING FUSE PIUG WITH RECEPTICLE OM SHOULDER
CONNECTOR BOX. INSPECTIONS INCLUDE VISUAL, CLEANLINESS,
WORKMANSHIP lDEHI‘lHCMIm, CHECK FOR BEMT OR PUSHED
BACK COMIACIS ElC.

JOINT LEVEL PRE-ACCEPTANCE TEST IHSPECTION, TNCLUDES AN
AUDIT OF LOVER JIER INSPECTION COMPLETION, "as BUtLY

Lo _CONFIGURATION VERITICATION 1O AS DESIck Fir




CRITICAL ITENMS LIBT

PAOJECT:
ASS'Y t L

SYSTEM: F;Eﬂﬁ* ?s! SUDSYSTEN
ASS'Y P/N: SHEETF:

——— —_——— ‘
YR —FRTIUNE WOOE | FATLONE EFFECY | -
REF. REV. oraviug alr. AND on 2/1008 SATIUMALE FOR ACCEPTANCE
DESIGMAT JON CAUSE £ [TEW CRITICAL)TY
4590 ' SHOULDER MODE : 20V 10 AN SPA :
FUSING. 45 L0SS OF AN §S CARRIED BY | A TEST AEADINESS MEVIEW (TAR) WWICH [NCLUDES VERIFICATION OF
| ememe SPA FUSE. VIRE INSTEAD OF TEST PERSONMEL, TEST DOCUMENTS, TEST EQUEPMENT CALISRATION/
CHANBEL 2. SPA INPUT VALIDATION STATUS AND MARDMARE'CONFIGURATION IS CONVEMED BY
FUSES. 16 CAUSE(S): VOLTAGE WILL BE QUALITY ASSURANCE IN CONJUMCT 208 WITH ENGINEER ING
aack H REOUCED OUE 10 RELCABCLITY, COMFIGURATION CONTROL, SUPPLIER AS ADPLICASLE,
CHARNEL MECHANICAL INCREASED AND THE WMENT REPAESENTATIVE, PATOR 10 IME STARI DF AN
FUSES, SHOCK VOLTAGE FORMAL TESTING (ACCEPTANCE Of QuALIFICATION).
VIRING visaafaon OROP N THE
SCHEMATIC MATEREALS. WIRE. JOINT JOINT LEVEL ACCEPIANCE TESTING (ATP) INCLUDES AMBINET,
S11406316 ‘mst: 110 NOTOR TOROUE VISRATION AMD THERMAL-VAC TESTING.
REVISION C. 2). ﬁt Be u;:g?cen (SPAR/GOVERNMENT REP. - MANDAIORY INSPECTION POINTY.
CASE (iGN SRNS SYSTEMS INTEGRATION, INE INTEGRATION OF MECHAMICAL ARN -
TENPERKTURE) SUBASSEMILIES AMD [HE FLIGNT CADIN EQUIPMENT TO FORM THE SRWS.
CONDI T 1OMS., INSPECTIONS ARE PENFORMED AT EACH PHASE OF INTEGRATION WHICH
INCLUDES CROUNDING CHECKS, THRU WUCRING CHECKS, VIRING ROUFING,
WORST CASE INTERFACE CONNECTORS fOR BENT OR PUSH 8ACK CONTACES EIC.
LOSS OF SRMS SYSTEMS TESTING - STROMCAACK AMD FLAT FLOOR ANSIEN]
HISSION, PERFORMANCE TEST. (SPAR/GOVERMMENT REP. - MAMDATORY INSPECTION
SUSSEQUENT POINT)
FAILURE MAY
CAUSE
UMENPECTED
NOTION. FREE
JOINT,
UNANMUMCIATED,
ALDUNDART PATHS
REMAINENG
ALTERNAYE
) SPA FUSE
i
PREPARED BY: WIUG SUPERCEDING DATE: 28 OCT 86 APPROVED BY: DATE:
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CRITICAL ITEMB LIBT Plniicmmm: SYSTEM: MECHA A SYSTEM
[Py ASS'Y H L] ASS*'Y P/N: SHEET:
TREX [ FRATUUNE WDE | FATLUME EFFECT [
REF, REV. omavluc nér. AN oN 2/ 108 RATIONALE FOR ACCEPTANCE
DESIGNATION CAUSE ENO | VEN CRITICALITY
4390 1 SNOWLDER NODE : 28V 10 AW SPA FAILURE WISTony T
TUSING. 4S L0SS OF AN IScamieo #y 1 | 0 ..U TUTT
) it $PA fusE. 2 eeh et O THE FOL
RANNEL ) LOMING FAILURE ANALYSIS REPORTCS) ARE RELEVANI:
FUSES. 16 CAUSE(S): VOLTAGE WILL BE (s)
BACK P () REDUCED DUE 10
CHAMMEL NECHANICAL INCREASED
FUSES, VOLTAGE FAR 2114
viRING visnafoou DROP 1N IWE SN 2027 L &0
SCHEMATIC MATERIALS, WIRE. JOINT
S11406318 'ms 110 NOTOR TOROUE DESCRIPTION
REVISION C. 2). MAY OF REDUCED |  -.i---.....
UNDER WORST HIGH RESISTANCE FOLLOWING THERMAL CYCLING CAUSED SY MFG.
CASE (HIGH DEFECT.
TEMPERATLRE )
CONDLTIOMS., CORRECTIVE ACTION
VORST CASE NFG 10 IMPLEMENT YHERMAL TESTING. (FMEA NO. 4590, L&70)
LOSS OF FAR 2120:
RISSION. S/ 201 JaN B
SUBSEQUENT
FAILUNE MAY DESCRIPI 10N
w“ ...........
UNEXPECTED NIGH RESISTANCE, MFG DEFECT. REFER 1O FAR 2114. OUT-PUT DID
:;::gu FREE NOT SULTCH, FOLEOWING WUMIDITY FEST, DUE TO SNORIED LED
UNANNUNCIATED . CORRECFIVE ACTION
REDUMDANT PATHS REFER TO FAR 2114 (FMEA WO.4590, (87D) REPLACED LED.
REMAINING
...... Asm . "‘. 2,5‘:
ALTERNATE S/N 302 mav 83
} SPA FUSE
; DESCRIPTION
FUSE FAILED OPEN, CAUSED BY DAMAGED SOLDER CONN DURING REWORK .
CORRECTIVE ACTION
SCRAPPED AEUORKED PUSES. ECN S1130 MODIFIED TESTING. (FHEA
NO. 459D, 4670)
FAR 2370:
S/N 304 wov 03
OESCRIPTION
YOLTAGE DROP EICESSW‘E, CAUSE DESIGN/MANUFACTURING FAULT,
CORRECTIVE ACTION
zg;aﬂ’!ﬂ ALL FUSES, PREPARED NEW FUSE SPEC. (FMEA NO. 4590,
)
DM /MO _ ACA




CRITICAL ITEMS LIST

PROJECT: SRAS

SYSTEM: MECHAMICAL ARM SUBSYSTEM
——————————————————— ASs*y nonPRTLATORE: SHOULDIR assey poR STTAGITITS — switr: G
—THEA R —TRTCORE FODL um.ua: 1A WOMR 7 TURT..
NEF . ReY DRAWING REF. AND 2/ 1RAB RATIONALE FOR ACCEPTANCL
DESICMATION CAUSE tllD ntn CRETICALITY
4590 2 SHOULDER MODE : 20% 10 AN SPA :
. FUSING. 45 LOSS OF AN IS CARRIED BY ) OPERATIONAL EFFECTS
PRINE SPA FUSE. MIRE INSTEAD OF | - —ecoeoo o llo0
CHANNEL 2. SPA INPUT
FUSLS. 16 CAUSE(S): VOLTAGE WILL 8F MOME. FOR SUBSCQUENT FAILURE ARM DOLS MOT RESPOMD PROPEALY 10
BACK UP {1 REDUCED DUE TO COMMANDS. CREW INHFRIENTLY CONPENSATES FOR ANY UMDESIRED ARM
CHANNEL PECHAN ECAL INCREASED TRAJECTORY WHEN 1K MANUAL AUGHCNTED MODI .
FUSES. SHOCK VOL TAGE
WIRING VIBRATION DROP IN THE CREM ACTION
SCHEMATIC NATERIALS, WIRE. JOINT | oeeoiaeo-
510400016 (FUSES § TO MOTOR TORQUE
REVISION C. 12). MAY BE REDUCED APPLY BRAKLS. SELCCT BACKUP.

UNULH WUl t
CASE (HIGH
TEAPEMATURL )
CONDITIONS.

WORST CASE

N1SSION.
SUBSEQUENT
FAILURE DAY
CAUSL
UNEXPECTED
MOTIONM. FAEL

JOINE.

URANNUNC IATED .

REDUNDANT PATHS
REMAINING
ALTEANATE

SPA TUSE

CREYM FRAINING

THE CAEM WILL BE TRAINED TO OBSERVE WMHETHER THE ARM IS
RESPONDONG PROPLRLY TO COMMANDS. 9F (T ISN'T_ APPLY BRANLS.

NISSIOM CONSTRAINT

OPERATE UMDER VERNIER RATES WITHIN 10 FT OF STRUCTURE. THE
OPERATOR NUST BE ABLE TO DETCCT THAT THE ARM 1S RESPONDING
PROPERLY TO COMMANDS VIA WINOOM AMD/OR CCTV VIEMS DURING ALL
ARN OPURATIONS

AUTOTRAJECTORIES MUST BE DESIGNED TO CONE WO CLOSER THAN S FT
FROM STRUCTURL.

SCREEN FAILURCS

A:SPA OPEMATES WORAMALLY . INDEPINDENT PATHS ARE MOT
IMSTRUNENTED.

B:SPA OPEAATES MORMALLY INDEPENDENT PATHS ARE NOT
INSTRUNENTED .

ONASD OFFLINE

PARTIAL CHECK WITH ELBOW DEMATED.

ONASD ONLINE (MSTALLATION

PATPARED BY: tWNG

SUPEMCEDING DAVE: OF OCE 97
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